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2 (57) Abstract: An exposure apparatus, wherein an exposure of a substrate (P) is carried out by locally filling the image plane side of 
2 a projection optical system (PL) with a liquid (50) and projecting an image of a pattern onto the substrate (P) through the projection 
{S| optical system (PL) and the liquid (50), comprises a recovery unit (20) for recovering the liquid (50) flowed out of the substrate (P). 
^ With this apparatus, an accurate pattern transfer can be attained by suppressing environmental variations even when a liquid flows 
out of a substrate during exposure by an immersion method. 
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£IIU!Jni-33!3[E]iJXglBtes 36B2 5 v *8&3 (K JR2*>* 3 K 3 
2 V #>:?3 3 N ^U t 3tLe.£DiEK)M«:'ri>W^SC0N T$:^iix.Tt^i>o 
^Ofc*CDft^2 4tt«P(DWBfilliia:IJ-6*ife*<*:lHliRTL d°WX£t 

Bk«%2 4 3&*6l*v j*#BiR?L4 6hHtlW^ P ©SIBI-ls] 9 
POTASH* t^A-TSCIiilZl&SA^ ^2^>^31 

l'^T^-tti.-<hlz=fco-C. (7k) fc*M* fc*3*i«o f£2*> 

3^ffl»#CDMA#l»±**l*o Z r> LT N K^7K>^3 3 (D{&JI£|fclt-r £ «fc 
0(D— gPlia*£PCD^ffliJl35£ili-rSoI«g1±^&§o *SSteJBIHrcl±* 

- 5 o #a&K p (DHmzmm ur «& s jft»^» p l p fccDWfc-Hfrizasf* 

»yS>*««E(ife*t$l3 N foftm&m&l *IW»LTfflM5 6^(DJ|iflLB»IB3Ste 

T^H 5 6frb ©m&^H^ 0 OJaf*iHliRB«:(£K* * 5 d £ h ©'i>fc < h <fc 

I, ftiJffllgfiCONTIi. U-if^ltCOStePliB^tii^mi^^UTs S«f* 
Mill SUV*fcl*^i*[sJi|X^g2(D$iJ^I^?ToT i fecfc < > If! 
Kg2^>^ 2 7, 3 2. fcSUIitt8&2 6. 3 OHId. lsl4S (2fig£±i) L£>$ 

f*»&«aj-*-*t*m&B*:»i*x c:cD^iii^B©^dj$s^i3S^t>T> 
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««3t*fT-5»a-lCl*. «W&*3. ®teJX)\,A A~4Cx [°]JR«4. ^tf® 
iRyX;U5A. 5Btfflt»T, J»<*««S$iai»tJ f »f*:lHll|XlS«2lC«t0ia#5 

ilSf 3MilS^XJU (4A-4C) *^LT*i*«tta6fli1 ^6*#5 0 
A<*S»3te^»PLfcaaRPha)IHII3«|&*tl*^fc*ilSs EM^X^ (5 A. 
5B) x XTfl2WX*6 4*LTaMt:5 0*<*i*:SiR»il2tll|iR*tl, U>*6 
0tS*5PtG)iafe)»fe-r«k : 5l3-X^li»f*5 0*«SS*l*o — *x ^EPXb 
TTjkT&miifa (+X*ffi) l£*KP*»tt£1i:T^»te£*T5«^l;:li. & 
Ox #t^y x;U8 A~8Cx EMX* 1 1 x RTf\sU&y X)l 9 Ax 9B4ffl 
UTx 1 »tr»*isliR8* 2 Kid; 0 5 0 (Dfltt&XtflsliRtffTto 

ni»o -rfefc-fex atsp^+x^fnji^ib-rsi^iziiix m&wi oMit&^x 

;U8 (8A-8C) ^^h UT^tf^t 1 ^ 5 0 «^ P L i:S 

faP£(Dmizm&$tlZiili*>lZ. [5]i|xyX;U9 (9 Ax 9B) x 1 
1 ^Ut^5 0*<^|n]i|X^S2l3[EliJSc*nx U>X6 0 fcStRPfc©Rflfe 
JUfcrckot+X^lRll^flsS OtfSfollSo 3CDct-5l3x WifC 0 N Tlix 

st/^[e]iixiM2^ffii>Tx «ffiP©»»^iRji;:$eoTaM*5 

£>>$#5 0l*^SPcD-X^[B]-vCD^ft!)l^or^5 6lZ:Sl£&£*l5«fc-5l3 
LT5!ttL2)(7)Tfx »ftilS8i1 a)^*^*-^^ <"^t**5 OtSIIB 
5 6 KgJ&MflWM So ^UTx ^^fafcJfcUT&ttS O*iTr£"|q]*:«)0 
^^.Scitl^J: Ox +X^|q]x xii-X^|p](Dir^e>©^|qilz:S*5P5fe^ffi-r2> 
&x U>X6 0©$fe^®7 hS*IP i:©(afeJ«#5 0 T>f d htfT 

w±»w u fe ck 3 x p ato-mzmft 5 o *<5SEtb ufcx : ©sehs u 
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#5 0\$1&W£ti-?\Z®MmWL2 0"CigiRd*L*o LfctfoT, s*£Profcfr*v 
Ti^S^©£tt#»»]Sft*£fc*»l^ fc«P ^'P ST 

S*£ P lift LT«Jft A < — >IW£ #v stw^- >ffi 

®HX£SS2 0fcUTWfi^T : -5'*PST±l3*fWRitt»*f2 1 *Kltfc 
h!3«fct). »<WMttM*2 1 l3i»iR*Jh.fci«i*5 0li#B#S^X^-vP S 

»cj»m**i«o ufe*^T. a«p©j3^*iTusasm©aE«i«:«ko-»«^ 
i^fij-et^th^i^. i^f-vP s iambs o[z&z>n.mmh*n7L% 

* , >72 94l!l^tTv ;$tt£^lJ-&=fc^l~l^ ! k e fcUo -1S> tf>72 9 
tWUTflZ* 2 1 TEW* UfcJft#5 0 2 7fflijl3 

IMtWfeoTfeJ:u 0 II:, *>72SK *>*2 7. &U»lftm* 
r SSZf-vP S T±I3^WKSW2 1 ©*£ie^LT;fc£. >$f*5 0 

LT«fe«fcl^ at«^7 t -S/-PSTI*J»#5 0lE«k?>»«tt«*«x 

^MW2 1 -eisliRLfeJ«f*:5 0 ©lilllS 7r - v» / ^ ^ - ^ ^ 

fcW>^2 7, 3 1 fciSItT, ^Xi*'>^2 9, 3 3l^»X1"S©«: 
P£±LTUi><DT. Hffi7K>72 9 N 3 3©ttB^tt»*lftltT!£3o 

fcfcs ±5fiflDSBfi»^tl8l-feltS*^7J<>^ , 2 9. 3 3l±x BflfcMEXrtlZE 
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feto©^ >^ P©^«t^dl Ufejftf*:tigjR-rft|51i|X(R« 2 0 (DKS* 

W (7k) £J!l& (»*lsllJXffl(Z)^>^&^) CD 

£qRiu& (X£%) I^KItT«fe«fcu e Willi x Af^«lS(Dfti#|g|iK» (Ml 

LTtckUo »fMlllS©*CflE|HliR5R (Ml*) KoUTlis «x«4«HM 1 - 
1 6 6 9 9 0^$6I3. **EI»53l7-A^3l45P*«*«»-rSfeto©««^lz: 
oivrtt. miW6-1 8 1 1 5 7^«C, 

7— 5>"l3«i*Brfi|l3flR»«^-rSfctf)0!R»^l3OL\-Cl4. «x.l*4*IHM 0- 

1 1 6 7 6 o-^&mz^n? tiffin zti-cte K) N *wmihm-n%i&3iici*m*R 
mm u & # e. ass p (Dm* *ifz> m^tmmizmm lt t \ 5 # > ^*gx^ - v 

S^SO^atStrS^ffilftl^oUTlis mi#»HI¥6 - 1 2 4 8 7 3fS 

t>rii. mtfftRPT 2 1 0-3 0 3 1 1 4-^a$B (^*H^5 , 8 2 5,0 
4 3) fcga^StiTfc&s *HIW£lHHT?»^*fclia^*ttfeHO[)a^-CfF^. 

t; «fc a r^attt-r £ sm*i;ub/5££ *it t \ * ^ s*s p cDmm<D—mzmm <* tir i » 
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i]X£l» 2 t tf&fi 1 L TlMt ITt^ i&^l* £ < s ift»3t^^ P L P ir <3>IH 

?it, iufitfi 9 3 nmrnmomytytE nzM-t^m* (tK) ©js*f*ni* 

4 7-1. 4 41thtfc*iTtJi9s S^E Lro^iiLTA r Fi 
=jpi>TU— (S&R1 9 3nm) 4:JSl\fc»£\ S45P±T(* 1 /n , -T&t> 
t£$*H 3 1 ~1 3 4 nmm&lzm5&-&it$ti-Cl£^ffi&&W&*>tiZo WlZ, M 
/^agftliffiSl^litb^TWnfSx "*-&t>*tt1 • 4 7-1. 4 4fSSAlia** 

tts fetov ffisi4»Tttffli-s«^fciiim<D^^aijft * tut* ^m&iz 
it. Lamn&t&y) mm* it* z*.wt!Z . za> 

fpj±-r^o 

tfiJitfUX^ (SWIX^. =JTHX£*f) (DtM^/B^i.^T'U- 

19 



WO 2004/053953 



PCT/JP2003/015666 



5 0^ttt5^m> U>Xcfc'9^«¥OT®*5h-r?>^iil-J; , 5v m 

t)iz&?Tifc¥m*wMfrte^£5izmmizmfcL-c<b£^<, 

xlix R&&E L©3teaRA<F 2 U-+fT!fcSJft£\ d© F 2 U — lf3tetezKft»« 

SURtf-f ;u^>7«yfbJtf'Jx— 7^U (PFPE) fc£(D:7 y£^&f*&ffiU*U£«fc 
U 0 ^fcx ;W5 0hLTIix doffed** BfcftE L lutt-f *38Jffltt#fcoT 

B|f5 e 3dl!x WT«lliii^^ ±atLfcH«iJK«Si:ra-Xlira«©«Wt 
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m\z.mi*®WLM3 5*m\tfe&t, attsx^-yp st^^8S2 etwmm • & 

E)7l3fcl\T> Oli> 2^5"-5>'5 1 ±lifel\T«Mir U- hSP 5 

9©jgfflliRff^«l^fift**lfe»f*:|§liR)«3 5&flta.TU£o d£gg2 2 0D 

3 6#Ktf-S*iTU£o —15, WSS2 6©^l3li^#3 6(3 
**LTj£& • gJBRTflg&ttftt# 3 7W6tiTU5e &l&#3 6. 3 7 

iilL&lNckaf3&ort>S 0 ^#3 6. 3 7W&8i$ti2>ZtlZ£K). 

>^ss 2 2 cD^itmm.^ *tx >j£s§ 2 2 5 0 a^ss 2 6 \zmM*jm tt£%> 0 
iMiA^Tifcb^ s^x^-vp s ntm&p (D&wiiiLm (□- k • t 

&£*i*o &l&#3 6, 3 7*^8l*tife6x SMlCONTlt A^72 8 

&mi&-fzii£*,iz7n>-72 9*m.®-tz 0 zmzj:k>, mxmw: tL-camw 
&*>\ *^mmiz3si\Tmte®i&m3 sizm^titzmws o^m^ m 
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£1 h#) fc&ffi^3»f**fc©H#.* ; y«>3fc«>T'a3£ x 

^p^m.mm^i-^r^(D^mjuzm.xL^mw^m^i-^iBi^mmit, mien 

X^ift^-Br^^S^iScDmjtSt/^tt^lzouTlix 0!l;ll2ttHPF6 - 
1 2 4 8 7 3-^13, XT-V±lZB^*<Dmim*B&\s*<D+\ZWZ%im 

Tzte'MmytmmcDMmR-ifmJtmftiz-o^Tit, Mtli^^w- 1 0-303 

1 1 4-t (^«H#I^F5, 8 2 5, 0 4 3) l3?-*l^tlF^*HTUSo 
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5o 

3 5iiZ7.^-v5 1 (D±mcomn\zyQz>-cm^tiTi^o zniz^K), ms. 

P(D^«lcaEaiUfe*i*5 01*. ja#lHliRj«3 5<D«*mP3 5 AIHS&KjS* 
£ 0 0&lHliR-rSIWl3ld:3©«f4TaJ3 5 AIHJB* ofcifti* 5 0 fclDiR-*- 

££1*7! I ^057: x IIWXl!rft*:g?8l;:fr'3 IttfTfSo 

(19 (a) I^T^oClx Z^t— 2/*5 1 0D±®— SPti«#lsl»R»3 5A«»lt 
6*irU5.1^it5ufC, >$#1hWX3!3 5ld^5 0^jg$5 o ^ U 
t, g)9 (b) I3^-Tcfc^l3. z:<D>fcf*[IliR)$t3 5tSB*3fe»ft5 0l*x S4E 
P£»£X^-vP STKttLTD- K • T>o - K^i>tK^SHl3^»3^ 

7'3 7l*x »3tftia^TLfc»«P4at*K^'T— ST^b7>D- K« 

*fcx laIJttM(Z)3EI^SiJ©^tti^JBI30LxT. WTIw^1"5o El 1 0 (a) 

H]i|X>i3 5(iZ^^-^5 1 £DTM'Jl3m>li-2)5StSS3 9 IllJStSUTUSo 3£R 
3 9lZl*M'Jl,:73 9 Atfl£l*£>*lTUi>o Z7f-v5 1 ©SE&3 9 I-** 

f&LTs XY7f-v5 2&t)^-* 5 3 <D^;ft^ftl3liKS?LT£>3fl£S§4 
0 N 4 1 ffJBfifcStl-CUSo IMl+IIfc^T. A*;U^3 9 AliBBU&tlTfe 
0v E11 0 (a) l^l^dlilx S$te5 0*^lslHX^3 5 MS* So 
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SIH^HiLn /^73 9A^i«(t5o H11 0 (b) l^^-Tet^ 

(3. afcfclaliJXSt 3 5a>»#5 0(±*K^»(4«l3tJUr. 3 9, 4 0. 

4 1 *^LTi»I^J:9^^-^«B^ai*tlfto fcfc. >fc#l£WX3t3 5(D>$ 

t LTCD^[Hli|X^M2^Il]iRy X;U5&tf-LT»ffiP<JD±*fr&a$EP±G>5fc 

(37F-r=tolZ N £«P<D±#lZ»f*IIIi|XS«2 (ls]i|R^X;U5) tKltri;^ a 
«P±II«<S**ltel5I5±Tfl!)»#5 0*. »*5X^-i>-P S T 1313:1* ^ftfcls] 
iR^fi2 0Tr!l]i|X-ri>cfcdl3U-r ! fe,J:t\o H1 1 1 «f^PL(Dfeif 
AC (*¥*?6 0) ^^A,/£^S^rrR] (Xtt^lR)) ^mCD^rtl^tHzmi-^titc 
V&kS X;U4 N 8ft«ia^#*iTt^So 2£*fiP&£M*fe*-*fc£l;:$fcf*5 0 &#t 

*&-*-s»i;:(;fc. S*5P©^ib^inji3:5&i;T^^x;u4. soa^oivftifr- 
*nfe**5 oii-^^r^iBEPo^MWi^aEm-rsA^ as«p©ffl$i;:[siiixpi:L 

T8ftl^6tLfc»«9J2 3 (iK#MOT2 1 ) fc^-TSE^glS 2 0 lZL«fc 0 
T&lHliR*Jh.*o 3.3.7:. ««Pl;:ttr£B3te«yi<K »f*«IS«ai l*StEP 
±13*1 LTitft 5 0 3 3. t I3«t 0 Sffi P ±l3^«Tli»a«««:fl5 

fiKTft #MftLfc»f*:5 OI3«fc«PSt5P±CD^5 0 £flttlfe£i;* 

tSChtftiSfeto, $m fc^*5 0£gffiP±l3^B$&$&-r£h£: 

«bl3*tRP±©»#5 0&fttt2 3£T;3£-rc:£:#7r#3o 
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m* (*) tft* fcfe-BlillHMJrt-*;:*:^ «(Djft^EliR«6rtB 

&^lz:fefcoT*^S»4^i:*«^* t feSo 3cd^, E1 1Mi1 21^ 
r*S»K«l©^"5ts *«PflD±£fr6><D»f*5 0(D«?IEWR*fT*)-* , l^»R^ 
^>-p S TlZ«l*&tlfcEiRBB2 0©**ffll*Ti«*5 0O)lHliR4^-5 Ci: 

fi2 0hUTm2^Jf^[-fet^TlU7lz:^L/c^%ffltM: : fe,ctUo 0 7 CD if 

2 9*^t5P0DS^I^f*lHWX>t3 5TEWR**ife»f** 

T»#(7)II14X*ffoiftf*:IsliR««2?feiB*UT33tx £«P©Bflfc*l±»f*lHliR 

Bin* Jfti*laWRSt«2i:EIiRM2 0h*«frfflLTi«*5 0<D[°WX^to £0 13 
UTt«k^, dCD^fc, ^PCBB^*©***®®?! (EUR) l^-5*^»!Stt 
<DI£W£ » 5 Z h T £ 5 o 

>£i£2B3fc-f • 7> K - * * * >*SCa>5£M!B3fcBB = 

CDffelC. T^^Mta^RPfc4BitLfettBTT^^M©/t^- 
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B3te*«Exa>«B^LTi±x atePi3**{**^t*->fcB#r**#* 

roS^S^x 5UK«»^'y K% Jt&iit^ (CCD) fcSiMiU^^uxi*"** 

$fc£*«»«fcto<DB#tt«fc^iz*ifc<»B-cs*o 

>7.^-5>-M<Z)B7 1 c:^©^5t^tJ f B3 1 6ib^l3^tNTl*. »M¥ 1 0-16 3 
0 9 9^a*x ttWJSM 0-2 1 4 78 3^«x 2000-505958 
#fc«L 3KS#fF6, 34 1 , 0 0 7^, 6, 400, 44 1^ 6, 549, 
2 6 9W6, 5 9 0,6 3 4W©*llll:WS**iTfe!JN **i&**HBT 

*3UJ:U. Xf-^'J^f-^iii^ #BWf5, 6 2 3, 8 
53M5, 5 2 8, 1 1 8tW^**iTj3>9. **L**i*S«iii«re*B£*fc 
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libs SB5x-«/ h S ^©ffe^X-^-vP ST, MSTiO^tt 

HJ:?C, 7U-A&#*JB^T*«Wi;:* K:2fc#LT<feJ;Uo dtf>S 

*©fttS*»lix mi*. *S#fF5 , 5 2 8, 1 1 8 (4#r^¥8 - 1 6 6 4 7 
5*&«) CINIl3BII***iTS0x *BHRttHi-C*B3£*fc(iatR**ifeiacD 

S*©«31*aitt. Wilis 3KHW*F5 , 8 7 4, 8 2 0 mWVQ- 3 3 0 2 
2 I^JHBI3R5^**i-Cfef9x *gPRaMTra**fcli»Jfc£;h.fcB 

H^S^^l^-JtTX^CDBU^s #^7v*^AfS*(Dim^jxTX*i#&3 3 
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yii, >^X*I, A>y>r-i>'X^^^tJ) 2 0 5, ^S7f'v72 0 
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So 

6. KriBIsIiRMa)lHli|R«BI±s ttrESffi^^-vl^iBS^^fe^m^jS^^ 
fc d i: &1*1&fc-f 3 2 izEtttiDBttMto 

7. frlBlHli|X^S©Is]rai4. frlBMX^-vl^l^e»tife!°li|X?L^^t?3 

t*^afct-sw*ii2i3E*<Da3tSiio 

8 . ftrEIsHlXllgli. liulBStS*^- v(3«J#£ tLfcltrE^*5©g®ffliJll(sl 0 

29 



WO 2004/053953 



PCT/JP2003/0 15666 



So 

1 3.. tWB**R±©*#*lHliR-<- ; 5*2lHWR$l«*ffll^x UEiSU&te^fcfctt 

1 4. tf*Ea£ttte^«»«*5 t -$'*l** «rESttteift»*ft«fc#>a> , R 

[smx^S^Ut^.^ ^ t 1 1" 5 1 CiEftaiMfcMto 

1 5. TKri3«3lHliRSI«l±> l»IB»»?L^&fltXLfe*#ii»*i:*:»Ml^"* 

»«r 5 »»H 4« * Iff *il 1 luEttMfcMo 
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mm^mmt, HuiB»*s©±^^6>«f*:flD!5iiix*u«ct^s^iBo 

2 0. ><D*££>$ft;£:fr LTii±II^ LTat=K^S^5S^g 

£ ©3 I * ftfcjfcttfc EUR*- 5 miR^s fcflfx. 5 M#£tSo 

0 IZllBtKcDiiTt^So 

2 3. £ a^X^-v^fix., t()IB^^atRT& 0 x BuS?RSlPJb<S 
«E * fe to 13 tulBS^X 5^ - vizmr £ tiT t \ 3 !i*H 2 2 liEtt© 
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24. iw-><D&*mb*ft^Tmfo±\zmw^w&*m%ir%m%%k& 

2 4I3IB«©S^Mo 

izimamftgkmo 

iis^siis mz&ftftiizz zizm(D®i&%i%m-?2> m-#m2 6 miBt&oD^fcgi 

- 28. ttriBUjijx^gii . ^"»jixgw^^t?»*ii 2 4 izmm&mytmwLo 

2 9 . «ui3i°iiix^siix mmfcXT-isizmi+btifemn*m-?z%^m 2 

4 I^IBWO^^So 

3 0 . IfrlBlElilS^SIi. EilX L/c^^^h^H-r2.^fl^^-r 5If*H 
2 4 iZlEttcDg&tgMo 

3 1 . mtzwmwi:®i&$titcmm*, tmm&x^—y^pfr^iM.miz^m 

Lfrt£\Z&ihi*H2>imm2 4ldlB«fe©M^* 0 
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3 4. m^JRK 19. 2 0RV2 4(Dl\-ftifr—miZt2m.(Dmit^W:*m^ 
3 5. &&X^lZj:Vm&JW->(D&*m£±lZ&W-t2>Z}iT'mfaZm 

mE^ft¥m£mz&m£<Dmzm&&miK<D±i3frzm&-fz ztt, 

mmmZtiltMi**:. Siffi^i-CloI^J; 0<St^tft«3^6|5ii|x-j-s 
*II 3 5 IZlBttCDR&^SSo 
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Fig. 3 
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Fig. 4 
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Fig. 5 
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Fig. 8 
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Fig. 9 
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